The Access-to-Treatment research initiative of the Population Council's Horizons program undertook 11 projects across Asia and sub-Saharan Africa from 2002 to 2008. The projects included a variety of cross-sectional exploratory studies, situation analyses, and longitudinal randomized, controlled intervention studies that examined service delivery, community awareness, health-seeking behaviors, adherence, cost, and other factors affecting treatment for adults and children infected with human immunodeficiency virus (HIV). This article summarizes the key findings and lessons learned from these projects, and examines cross-cutting issues such as stigma, quality of life, and sexual-risk behaviors among people living with HIV and acquired immunodeficiency syndrome on antiretroviral therapy. The article concludes with recommendations for evidence-based programming and future research around treatment for both children and adults.
More than 60 million people have been infected with human immunodeficiency virus (HIV), and 20 million have died since acquired immunodeficiency syndrome (AIDS) was first described in 1981. 1, 2 Treatment with antiretroviral therapy (ART) became widely available in developed countries in 1996, but access in developing countries lagged until advocacy and generic competition drove down prices in 2002. 2 Although a handful of countries such as Brazil, Thailand, Senegal, and Botswana were providing ART for adults through public-sector health facilities as early as 2000, treatment programs in most other developing countries were not established until 2002 or later. ART services for children were initiated much later and continue to be limited. The introduction of treatment programs in low-resource settings raised questions about readiness of health systems, quality of service delivery, capacity of human resources, and ability of individuals to adhere to the programs, for which relevant evidence from developing country contexts did not yet exist.
In light of these issues, the Horizons program convened a meeting of international experts in 2001 to prioritize research questions around access to ART and the operational challenges related to the introduction of therapy in developing-country settings. 3 The resulting Access-to-Treatment research initiative was launched in 2002 and has spawned 11 projects ( Figure) across Asia and sub-Saharan Africa examining service delivery, health-seeking behaviors, adherence, cost, and other factors affecting treatment for adults and children infected with HIV. This article summarizes the key findings and lessons learned from these projects, and examines issues such as stigma, quality of life, and sexual-risk behaviors among people living with HIV and AIDS (PLHA) on ART. The article concludes with recommendations for evidence-based programming and future research around treatment for both children and adults.
IDenTIfyIng problemS AnD gApS

Patient retention and adherence
Horizons initially undertook exploratory studies to investigate gaps in programs that were planning to or had already initiated ART services. These studies identified patient retention and adherence to treatment as major challenges for scale-up. A 2002 situation analysis of the newly implemented national ART program in 15 hospitals in five northern provinces of Thailand documented a dropout rate of 30% in the first six months of the program, 4 primarily because of side effects and lack of ongoing support. Types of nonadherence included missing doses, not taking medications on time, and not following treatment instructions.
A 2004 study of PLHA in India found adherence to be significantly lower among patients with severe depression and among those receiving free ART compared with patients in the private sector who paid out-of-pocket for treatment. The study also revealed that patient knowledge about their medications was low, highlighting the need for better patient education prior to initiating ART and ongoing adherence support thereafter. 5, 6 Gaps in provider training Gaps in provider training, confidence, and competency also emerged as important barriers to service delivery. In Thailand, a majority of ART providers (i.e., doctors, nurses, and counselors) reported difficulties in counseling on medication side effects, and nearly half of the doctors reported difficulties in diagnosing and managing side effects and medication interactions, despite receiving intensive training. 4 A health-care worker survey in three Kenyan provinces revealed knowledge gaps and low confidence regarding pediatric HIV diagnosis protocols, medication management, management of comorbidities, vaccination in symptomatic children, prevention of mother-to-child transmission (PMTCT), and counseling. 7 Horizons researchers also identified a lack of standardized or coordinated training for healthcare workers on the management of pediatric HIV in South Africa, where most doctors and nurses reported receiving no formal training in ART and relied upon self-directed study from books and online courses. 8
Integration with other health services
Horizons researchers documented minimal integration of HIV prevention, care, and treatment services, and weak links between services. In South Africa, a 2002 situation analysis of direct and ancillary HIV/AIDS services in 98 health facilities in KwaZulu-Natal, a province where adult HIV prevalence was 30%, revealed that less than one-third of the women receiving antenatal care were counseled on HIV, sexually transmitted infections, and PMTCT; only 42% of community health centers and 17% of clinics provided PMTCT services; and only one-half of the facilities offered voluntary counseling and testing for HIV. 9 Lack of integration also was reported between ART and tuberculosis (TB) services. 10 A study exploring current practices in pediatric ART rollout at 16 sites in five South African provinces found that the majority of children receiving ART were referred from community clinics when sick or from inpatient wards; less than 2% of children Figure were referred from PMTCT programs. 8 A study of HIV-positive pregnant and postpartum women in three high-prevalence Indian states found that less than onethird of the women had been informed about testing for CD4 cell counts, and only 18% were informed about the availability of ART during antenatal care. Of the women with living children, 44% reported that none of their children had been tested for HIV. 11
Community awareness
Uptake of ART services depends on community awareness about HIV and availability and accessibility of services. Horizons researchers conducted a community survey of primary caregivers of children in three Kenyan provinces selected because of high HIV prevalence and the availability of pediatric HIV care services. 7 The study found that while caregivers understood the basics of HIV in adults, knowledge about HIV infection and symptoms in children was low: only half of the caregivers could name three symptoms indicative of pediatric HIV infection. Although the majority of caregivers were aware of treatment options for children infected with HIV and believed that these children could live into adulthood, less than two-thirds of the caregivers knew where to access HIV testing and treatment services for children. 7 Health-care costs (e.g., transport, consultation fees, and medications) and HIV-related stigma were additional barriers to seeking care. A community intervention is being developed by study partners to raise awareness, encourage people to get tested and have their children tested, and link people to care as necessary.
Confidentiality and stigma concerns
Horizons researchers found that concerns about confidentiality and fear of stigma influence the design of services to promote adherence to treatment. Acceptability of a modified directly observed therapy (m-DOT) to promote adherence to ART was assessed among people infected with HIV accessing services in coastal Kenya. 12 Researchers explored the acceptability of home visits by health-care workers vs. clinic visits among PLHA and the preferred frequency of clinic visits per week, as well as the preferred cadre of health-care workers for home visits. The majority of PLHA interviewed expressed a preference for clinic-based m-DOT, citing confidentiality concerns and risk of stigma within the community associated with home-health visits, and the belief that clinic visits afforded access to qualified health-care workers and the sense of personal control offered by visiting the clinic instead of being visited at home. Clients felt that community health-care workers (not dressed in uniforms) were the preferred cadre for home visits. As a result of these findings, researchers designed and implemented an intervention study to evaluate the effectiveness of clinic-based, directly administered ART (DAART) in Kenya.
fIrST efforTS To ImproVe THerApy ADmInISTrATIon
M-DOT for ART
In Kenya, Horizons researchers conducted one of the first randomized, controlled studies of a clinic-based DAART intervention as a strategy to increase adherence to ART. The intervention consisted of clinic visits twice a week for the first 24 weeks, during which patients met with DAART nurses who observed medication ingestion, dispensed medications for the time between visits, performed pill counts, and provided individualized adherence support. Non-DAART patients received standard, monthly in-clinic follow-up, including adherence counseling and routine health care. 13 The study found that DAART was feasible and effective in promoting adherence during the intervention period (proportion with 95% adherence: DAART, 92% vs. non-DAART, 80%), but these effects were not sustained after the intervention. 14, 15 Horizons researchers found DAART to be particularly beneficial in the first 24 weeks in patients with moderate or severe depression. Study findings raised further questions about the best way to optimize DAART and whether it is most effective among a subgroup of adults at risk for nonadherence. 15
Adherence counseling and peer education
In Thailand, Horizons researchers, in partnership with Chiang Mai University, conducted a randomized, controlled study to evaluate interventions to promote ART adherence and reduce dropouts at 45 hospitals across four northern provinces. 16 Hospitals were assigned to three groups: (1) enhanced adherence counseling, including patient education, side-effect management, and integration of medication into daily life; (2) enhanced adherence counseling plus peer education at clinic and home visits; or (3) standard care consisting of routine counseling and clinical follow-up. The study found that enhanced counseling with and without peer involvement was effective in reducing dropouts compared with standard care after 12 months of treatment, and that the peer intervention served to significantly increase patients' self-efficacy in adhering to ART after 12 months of treatment. 16 
AIDS Community Education and Referral Strategy
While interventions designed to increase adherence and decrease risk behaviors are important, effective community-level interventions may also influence positive outcomes for individuals. The AIDS Community Education and Referral Strategy in the Zambian cities of Lusaka and Ndola represents one such effort. The intervention aimed to raise community awareness of HIV; strengthen community-based PLHA support groups by incorporating traditional healers, church groups, and home-based care services; establish referral mechanisms between health facilities and the community; and utilize volunteer peer-support workers at clinics. 17 While few significant differences were found, it is likely that an unrelated clinic-based adherence program introduced in the comparison sites by another organization diluted the effects. However, the study raises questions about the intensity of interventions required to bring about community-level change. Despite these limitations, the study has contributed to the understanding of the positive roles different groups (e.g., traditional healers, home-based care workers, and positive networks) can play in addressing HIV and how to link clinic services and community activities. 17 These findings were used to inform a similar intervention in Uganda in 2007.
relATeD ISSueS
Stigma and ART
Horizons researchers nested observational studies within intervention studies to examine change in HIV-related stigma among PLHA receiving ART. These studies used an adapted HIV-stigma scale covering four domains: personalized stigma, disclosure concerns, negative self-image, and concern with public attitudes. 18 Common themes from Horizons studies in Thailand, 16 Zambia, 17 and Kenya 19 showed that stigma decreased over time on ART. For example, in Kenya, the proportion of patients receiving ART and reporting moderate to high stigma declined from 73% prior to initiating ART to 56% after 12 months of treatment. In addition, internalized stigma appeared to be higher among female patients compared with male patients prior to initiating ART in Kenya 19 and Zambia. 17
Quality of life and ART
Perceived quality of life is a proxy for effectiveness of medication regimens; if HIV is effectively controlled, individuals have an increased sense of well-being and are able to re-engage in routine activities. Horizons researchers documented significant increases in qualityof-life measures over time. In Thailand, significant improvements were observed in mental and physical health scores during the 12 months following counsel-ing for adherence and peer support. 16 In Kenya, significant improvements occurred across general health perception; physical, social, and cognitive functioning; pain; mental health; energy; and fatigue.
Gender and ART
Horizons researchers did note gender differentials in patient populations: more than 60% of Kenyan and Zambian patients and more than half of the Thai patients were female. [15] [16] [17] Interestingly, about one-third of the female participants in Kenya and Zambia were widows, suggesting that some women might access treatment after the death of their spouses. It also is possible that women, who often contract HIV infection from their male partners/spouses, access treatment much later and only when symptomatic. No gender differentials in adherence were documented.
Sexual-risk behavior and ART
Researchers have expressed concern that effective treatment and concomitant increases in well-being and sexual activity could lead to an increase in unprotected sex among PLHA. Horizons researchers found no evidence of increased sexual-risk behavior (i.e., multiple partners or unprotected sex) in Kenya, [20] [21] [22] [23] Thailand, 24 Zambia, 17 and India. 5 For example, in Kenya, the proportion of sexually active participants who reported unprotected sex with an unknown or HIV-negative partner declined from 50% at baseline to 28% after 12 months on treatment. However, unprotected sex is still prevalent, underscoring that the risk of HIV transmission remains, particularly with regular partners.
follow-on neeDS
Methods and measures
Horizons researchers used a diverse range of research methodologies and study designs in their Access-to-Treatment portfolio (Figure) . They used validated measures and scales frequently, particularly pertaining to adherence, 25 depression, 26 and quality of life. 27,28 A team of expert psychologists and social scientists adapted some scales to more accurately reflect the local cultural context, and translations and back translations were pretested before application. In the absence of a gold standard, measuring adherence accurately is a challenge, especially in settings with limited resources. It is recognized that patients often overstate selfreported adherence and underreport missed doses. 29, 30 Adherence studies often require that clinic staff take over measures such as pill counts and self-reports as a part of clinical management. Specialized training for interviewers to ensure consistent and accurate data collection with regard to these techniques is essential. Newer methods to improve data-collection methods and tools need to be explored.
Horizons partners at Chiang Mai University have developed a computer-based program to increase the accuracy of pill counts as a result of the study; such methods need to be evaluated. The use of audio computer-assisted self-interviewing has been used in other Population Council studies addressing sensitive topics and could be applied to treatment research to improve accuracy of self-report of adherence. Sample selection of HIV-infected patients is often challenging, as PLHA cannot be identified or reached in communities for reasons of confidentiality. Horizons researchers often have had to use convenience or quota sampling to overcome this problem. 31
Provider training
The Horizons program was among the first to implement intervention studies on adherence in developing countries. The evidence base provided by Horizons' early exploratory studies has greatly contributed to the design, strengthening, and scale-up of ART services. Horizons researchers identified training gaps and lack of provider confidence across several studies. Most treatment programs provide one-time, intensive provider training at their start. The importance of ongoing, need-based, and interactive training for providers cannot be overemphasized, particularly for trained pediatric infectious disease providers. Training materials developed by Horizons, such as the adherence counseling manual used in Kenya, 13 are important in this endeavor and have since been adapted by programs in Zambia, Tanzania, South Africa, and Russia.
Human resource shortages in Africa are well documented, 2 and some treatment programs are run by clinical officers and nurses instead of medical doctors. Expert consultation is needed as treatment regimens become more complicated. Future research will be needed to evaluate models of training programs with ongoing mentoring and access to specialist services. As in other sectors, sustainability of interventions after initial funding ends is a challenge for both programs and researchers. For example, peer volunteers or community health workers often play a key role in enhancing service delivery, but may require some form of compensation to continue delivering interventions.
Defining best practices
Horizons' research has highlighted the lack of integration of HIV testing and TB, PMTCT, maternal health, and ART services. Program managers and departments of health have used this information, for example, in South African program planning efforts. In Kenya, the Kenya Network of Women with AIDS is developing interventions to increase community awareness of pediatric HIV and treatment. Efforts to integrate HIV prevention, care, and treatment services require evaluation to identify best practices and successful models for scale-up. As programs race toward universal access to ART, it is imperative to explore new approaches to service delivery while simultaneously strengthening health systems and monitoring quality of services.
DAART as a strategy to promote adherence was first documented after a successful community-based m-DOT intervention in Haiti using accompagnateurs or community health workers. 32, 33 DAART has been evaluated largely among PLHA at risk of nonadherence, such as injection drug users, [34] [35] [36] incarcerated patients, 37, 38 and, to a limited extent, the general population. 39, 40 Horizons has added to the scientific evidence by rigorously evaluating clinic-based DAART in a resourcelimited setting. Given that improvements in adherence were not sustained beyond the DAART intervention, further research is needed to determine the optimum duration of the intervention and ways to sustain its effects. Population Council researchers are developing a study to evaluate DAART among nonadherent clients-a population for whom this resource-intensive intervention might prove most beneficial.
HIV programs have long used HIV-positive peers in the developing-country context for prevention, social support, and, to a limited extent, treatmentrelated activities; however, none has evaluated a peerbased adherence-support intervention. The Thailand Horizons study was one of the first to show that such interventions are effective in increasing adherence, raising self-efficacy, lowering self-stigma, and improving quality of life, compared with standard care. This intervention has been introduced widely across the country with Global Fund assistance. It is recognized that such interventions are costlier than the traditional standard of care, and current scale-up of ART programs may exclude such ancillary services. Still, Horizons' work in Kenya and Thailand shows the value of ancillary services (e.g., DAART and peer education and support).
Targeted population issues
The Horizons studies began as ART programs first rolled out and most patients presented with advanced HIV disease-a factor that undoubtedly stimulated adherence. As the epidemic matures, programs are increasingly managing patients on long-term treatment with emerging evidence of poor adherence. 41 It is inevitable that patients in resource-poor settings will experience side effects and conditions associated with long-term ART (e.g., lipodystrophy and diabetes), as has been documented in western countries. 5, [42] [43] [44] Second-generation adherence studies in developing countries will need to examine these factors, as well as viral resistance, and their intersection with quality of life and stigma. For example, lipodystrophy might serve as an identifier for HIV-positive individuals in the community, resulting in stigma and discrimination.
Although the Horizons studies provide no evidence of an increase in sexual-risk behavior among PLHA on treatment, unprotected sex in regular-partner relationships is prevalent, and the risk of HIV transmission is still a concern. Treatment programs need to emphasize risk reduction, condom use, and partner testing. Council researchers are developing a prevention-withpositives intervention to integrate prevention and treatment services in Kenya to address these issues.
Despite intense recent attention to pediatric treatment, access to treatment for children infected with HIV is still lagging behind that for adults. 1, 45 Priority areas for research include evaluation of interventions to increase diagnosis of HIV among children and to facilitate early treatment for children infected with HIV. Horizons is supporting community interventions to increase uptake of pediatric HIV testing and treatment services in Kenya, and the Population Council is working in South Africa on a family-centered approach to expand HIV testing of children at risk and provide pediatric care and treatment. Adherence interventions for pediatric populations need to be developed and evaluated in the African context as more children infected with HIV receive treatment. Age also is an important consideration, as adherence issues will differ among young children, adolescents, and emancipated minors. While work on this topic has occurred in the West, it may not be immediately translatable to sub-Saharan Africa.
Despite global efforts to provide access to HIV treatment in low-and middle-income countries, only 28% of the estimated 7.1 million adults in need of treatment were receiving ART in 2006; 1 this figure is even lower among infected children. With expanding ART provision in developing countries, research on health service delivery and social behaviors is required. Horizons has made a major contribution to the body of scientific evidence on access-to-treatment issues, answered key research questions, and provided directions for next steps.
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